 9.0 ± 24, 0.82 ± 0.05, 6.68 ± 0.19 cm in males and 9.68 ± 0.16, 0.83 ± 0.04, 6.25 ± ± 0.28 
INTRODUCTION
The regional anatomy is the important branch of anatomy that deals with the form and relationships of various anatomic structures present in that area. It is one of the major foundations of clinical and surgical practice as it enables the clinician/surgeon to visualise the details of the structures relevant to the case at hand [1] .
The knowledge of the regional anatomy of the head is crucial due to the presence of the vital organs and structures such as brain, tongue, eye, ears, nose, lips, horn and skull. Due to the presence of these structures, the head function is to coordinate the body, deglutition, olfaction and defence [1] . Numerous investigations were done on the regional anatomy of the head of the domestic animals including ox, horse, sheep, goat and dog [1, 3, 4, 8, 10] . The morphological variations exhibited between the breeds in the same species and between the sexes within the same breed will always be a hindering factor when the general data of the species is extrapolated to all breeds and sexes of the species. Therefore, the breed-and sex-related studies on the regional anatomy would be more useful for the accurate understanding of the regional anatomy of the head.
The Madras Red sheep is a native breed of Tamil Nadu in India, which contributes tremendously to the rural economy of the state by virtue of their meat and wool production. They are medium-sized, well-built, hair sheep, well known for their known for highquality meat, skin, heat tolerance and adaptability to the local agro-ecological conditions. The standard anatomical details of the sheep are extrapolated to Madras Red sheep since the preliminary anatomical work is very scanty in this breed. The breed and sex related craniometric data of the skulls in this animal would be very useful in clinical practice and regional anaesthesia. Therefore, the present study aimed to study the clinical anatomy of the maxillofacial and mandibular regions of the Madras Red sheep through the morphometric analysis of some clinically important parameters pertaining to the regional anaesthesia.
MATERIALS AND METHODS
A total number of 40 live apparently healthy adult Madras Red sheep (20 males and 20 females) without any skeletal deformation were first selected during ante-mortem examination at Chennai City Corporation Slaughter House, Perambur, Chennai. The animals were weighed and the age was estimated through the dentition. All the selected animals were between 18 to 24 months old and their weight ranged from 20 to 25 kg body weight. The heads of these selected animals were severed at the atlanto-occipital joint after the slaughter and the head was collected and stored in a freezer at 20ºC. Since the animal heads were collected after the slaughter, the ethical approval was not considered as necessary. The frozen heads were processed by hot maceration techniques [13] .
Eleven measurements on the maxillofacial and mandibular regions as adapted by Sarma and Devi [12] were measured by using metric ruler and vernier calliper. The landmarks and methodology of each value obtained are described below and shown in Figures 1-3 . The data obtained were analysed by the Student t test through the SPSS (Version 11.0) software and are presented ( Table 1) .
Measurements of the maxillofacial and mandibular regions: -A: Distance between the facial tuberosity to the infraorbital canal. It was measured from the level of the most lateral bulging of the facial tuberosity to mid-level of the infraorbital canal; -B: Distance from the infraorbital canal to the root of alveolar tooth. The measurement was taken mid-level of the infraorbital canal to the root of the alveolar tooth; -C: Length of the mandible. It was estimated by measuring from the cranial extremity of the alveolar root of the lower incisors to the caudal border of the mandible; -D: Distance from the lateral alveolar root to the mental foramen. It was estimated as the shortest distance from the mental foramen to the lateral end of the alveolar root of the lower incisor; -E: Distance from the mental foramen to the caudal border of the mandible. It was taken from the level of the mental foramen to the extreme caudal border of the mandible; -F: Distance of the mandibular foramen to the base of the mandible. It was estimated as the vertical line from the ventral limit of the mandibular foramen to the base of the mandible. The base of the mandible is estimated from a horizontal line drawn from the level of convexity present at the ventral margin of the mandible; -G: Distance from the caudal border of the mandible to the middle of the vertical line produced by F as described above; -H: Height of the mandible from the condyloid process to the coronoid process; -I: Width of the mandibular foramen; -J: Distance from the condyloid process to the base of the mandible; -K: Maximum height of the mandible taken from the basal level of the mandible to the highest level of the coronoid process.
RESULTS AND DISCUSSION
The several parameters showed statistically significant differences between the sexes as shown in the Table 1 .
The distance between the most lateral bulging of the facial tuberosity and the infraorbital canal was 2.25 ± 0.14 cm in males and 2.14 ± 0.15 cm in females. Distance from the infraorbital canal to the root of the alveolar tooth was recorded as 1.73 ± ± 0.28 cm in males and 1.73 ± 0.13 cm in females. Both the measurements did not shown any difference statistically between the sexes in the present study. The facial tuberosity of the Madras Red sheep was prominent and placed at the level of 5 th cheek tooth as in other sheep breeds [7] , whereas it was located at the junction of the 4 th and 5 th cheek teeth in Kagani goats [11] and above the 3 rd cheek tooth in ox [2] . The distance from the facial tuberosity to the infraorbital canal and the distance from the infraorbital canal to the root of the alveolar tooth in the present study were 2.25 ± 0.15 cm and 2.14 ± 0.14 cm and 1.73 ± ± 0.28 cm and 1.73 ± 0.13 cm, respectively, whereas values reported in Mehraban sheep [4] were 1.87 ± ± 0.09 cm and 1.63 ± 0.04 cm and 2.36 ± 0.03 cm and 2.06 ± 0.26 cm in Bakerwali goats [11] . The above data are of clinical importance because the facial tuberosity is very prominent even in live animals and acts as a guide for tracking the infraorbital nerve, and necessary for the desensitisation which affects the skin of the upper lip, nostril and face on that side of the level of the foramen. The infraorbital nerve is a continuation of the maxillary division of the trigeminal nerve passes through infraorbital canal; it emerges out at the level of the infraorbital foramen, and supplies the sensory innervation to the skin of the upper lip, nostril and face on that side of the level of the infraorbital foramen. The infraorbital canal is measured 5-6 cm along a line passing forward and downward from the anterior end of the facial crest to the infraorbital foramen in horses [3] , whereas the infraorbital foramen is located 3 cm above the gum line of the first cheek tooth and slightly rostral to it in cattle [6] . The injection of local anaesthetic agents within the canal via the infraorbital foramen will lead to analgesia of the incisor, canine and first two premolars. Moreover, the infra-orbital foramen was located directly dorsal to the second or junction of the first and second upper premolar in Madras Red sheep as in Maradi goats [9] . This information coupled with the observed distance of 1.73 cm in between the root of the teeth and the foramen in the present study would prove a vital guide to administering the infra-orbital nerve block in the Madras Red sheep. The distance from the lateral alveolar root to the mental foramen was recorded as 2.20 ± 0.34 cm in males and 1.87 ± 0.21 cm in females (Fig. 2, Table 1 ) whereas it was 1.6 ± 0.22 cm and 2.0 ± 0.3 cm in West African Dwarf goats and Maradi goats of Nigeria, respectively [8, 9] . It is an important landmark for the locating the mental nerve for mental nerve block in Madras Red sheep. The measurements related to mandible, namely, mandibular length, distance from the lateral alveolar root to the mental foramen and distance from the mental foramen to the caudal border of the mandible recorded in the present study would be useful to the practitioners in confirmation of the mental nerve. All the measurements stated above regarding mandibles showed statistically significant differences between the males and females i.e. the males showed higher values. However, the differences will be meagre when considering the practical point of view. The anaesthetic drugs can be injected in the anterior aspect of the mandibular canal to desensitise mental aspect of the mandibular nerve. This will ensure the loss of sensation of the lower incisors, premolar and lower lip on that side [3] .
The mandibular length of 15.37 ± 0.56 cm in males and 14.53 ± 0.24 cm in females and the maximum mandibular height of 9.0 ± 0.24 cm, males and 9.68 ± 0.16 cm in females were less than the values reported in the Mehraban sheep 15.76 ± 2.25 cm and 9.57 ± 2.71 cm, respectively [5] . However, the values were higher than West African Dwarfs goats of Nigeria, which were 12.00 ± 1.89 cm and 6.90 ± 1.09 cm, respectively [8] and the black Bengal goat 14.21 ± 0.98 cm and 8.83 ± 0.57 cm [14] .
The mandibular nerve block is used to examine the mandibular nerve during the clinical examinations and surgical procedures involving the alveoli and teeth of the lower jaw in animals [6] . The width/height ratio of mental foramen in the present study can be used to determine the exact area of the mandibular nerve trunk. The distance from the mandibular foramen to the base of the mandible was measured as 3.63 ± 0.14 cm males and 3.48 ± 0.12 cm in females. The distance from the caudal border of the mandible to the middle of the vertical line drawn downwards from the middle of the mandibular foramen to the base of the mandible was recorded as 1.85 ± 0.16 cm in males and 1.60 ± 0.10 cm in females. The same values were recorded as 1.74 ± 0.33 cm in Mehraban sheep [5] and 1.47 ± 0.25 cm in black Bengal goats [14] . The same data was recorded in horses as 3.0 cm [3] , in dogs 1.5-2 cm [3] and in goats as 1.44 cm [12] . The above data provided in this study will be useful for the surgeons to locate the site for infiltration of the anaesthetic drugs for the mandibular nerve block in this particular Madras Red sheep.
CONCLUSIONS
There is no previous information about these parameters in Madras Red sheep, nor in any other sheep breeds in India, to make comparisons. Therefore, the data presented in this study will form a vital baseline for clinical manoeuvres around the head regional an-aesthesia in the Madras Red sheep. Further, it will be very useful in further applied research works towards massive improvement in the livestock sector of the international economy.
